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MICROSTRIP PATCH ARRAY ANTENNA FOR SUPPRESSING SIDE LOBES 

Field of the Invention 

5 The present invention relates to a microstrip patch 

. .■■ array antenna; and, more particularly, to a microstrip 
patch array antenna having an array pattern for decreasing 
a grating lobe in order to suppress side lobes in '. an 
electric active phase array antenna. 

10 . . 

Description of Related Arts 

An active phase array antenna using a microstrip 
patch array antenna has been widely used in a satellite 
15 communication. However, the active phase array antenna 
degrades a characteristic of side lobes according to beam 
scan angle or antenna array grid pattern designs. 
Specially, generation of grating lobe causes to receive an 
undesired signal or to transmit a signal to an undesired 
20 direction. Also, the signal could be leakage. 

Besides, in case the active phase array antenna using 
the microstrip patch array antenna is used as a portable 
mobile satellite antenna, it is very hard to satisfy the 
strict standard of the antenna radiation pattern for side 
25 lobes. Therefore, for overcoming the above mentioned 
problems, new grid array pattern has been demanded.. 

In case of conventional array antenna, a rectangular 
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, grid pattern is generally used. Spaces between array 
elements for suppressing the grating lobe need to satisfy 
conditions in below equation in case the array antenna 
having the rectangular grid pattern. 

. 5 " 
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: , wherein D a and D h are the spacing between array 
elements and 0 O is the maximum electric beam scan angle. 

10 However, it is very difficult to have the spacing 

between array elements satisfying Eq. 1 since complexity of 
hardware structure having a plurality of feed networks and 
a number of array elements in view of manufacturing the 
array antenna. 

15 Therefore, it has been demanded that a new method 

suppresses the side lobes without satisfying condition of 
Eq. 1 by controlling the spacing between array elements. 

f Meanwhile, a triangle . grid pattern has been 
introduced for overcoming the above mentioned problem. The 

20 triangle grid pattern can decrease the side lobes without 
shortening the spacing between array elements comparing to 
the rectangular grid pattern. 

Although above-mentioned, the conventional triangle 
grid pattern still has a problem of complexity in 

25 manufacturing, which is caused by non-continuation 

structure between array elements of triangular grid pattern, 
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. Summary of the Invention 

It is, therefore, an object of the present invention 
5 to provide a microstrip patch array antenna for suppressing 
side lobes, wherein the microstrip patch array antenna 
having a plurality of antenna elements, which are arranged 
on two dimensional rectangular planar having two axis A and 
B and the arranged antenna elements are divided in 
10 direction of axis B and one of divided arranged antenna 
elements are shifted to a direction of, axis A within a 
predetermined spacing. 

In accordance with an aspect of the present invention, 
15 there is provided a microstrip patch array antenna having a 
plurality of antenna array elements on two-dimensional 
planar having A axis and B axis for suppressing side lobes, 
wherein the antenna array elements are linearly arranged in 
a direction of the A axis by spacing a first predetermined 
20 distance between the antenna array elements, the arranged 
array elements are arranged in a direction of the B axis by 
spacing a second predetermined distance between the antenna 
array elements and a predetermined portion of the 
microstrip patch array antenna having the arranged array 
25 elements are shifted to the direction of A axis within a 
predetermined distance. 
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Brief Description of the Drawing(s) 



The above and other objects and features of the 
present invention will become apparent from the following 
5 description of the preferred embodiments given in 
conjunction with the accompanying drawings , in which: 

Fig. 1 is a diagram for illustrating a microstrip 
patch array antenna having an array pattern for suppressing 
a side lob in accordance with a preferred embodiment of the 
10 present invention; 

Fig. 2 is a diagram for showing a conventional array 
antenna having a triangle grid . pattern ; 

Fig. 3 is a diagram for illustrating a microstrip 
patch array antenna composed of sub arrays iri accordance 
15 with a preferred embodiment of the present invention; 

Figs. 4A and 4B are graphs showing radiation pattern 
of a microstrip patch array antenna having an array pattern 
for suppressing side lobes in accordance with a preferred 
embodiment of the present invention; and 
20 Figs. 5A and 5B are graphs for showing conventional 

radiation pattern of conventional microstrip path array 
antenna having a rectangular grid pattern. 
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Detailed Description of the Invention 

Other objects and aspects of the invention will 
become apparent from the following description of the 
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embodiments with reference to the accompanying drawings , 
which is set forth hereinafter. 

Hereinafter, the present invention is explained in 
detail by comparing the present invention to a conventional 
5 antenna array grid pattern as referring to Figs. 1 and 2. 

At first, array elements 11 and 12 in Figs. 1 and 2 
are compared for explaining the present invention. 

Fig. 1 is a diagram for illustrating a microstrip 
patch array antenna having an array pattern for suppressing 
10 a side lob in accordance with a preferred embodiment of the 
present invention. 

Referring to Fig. 1, when M integer number of antenna 
array elements are arranged within a spacing D a in a 
direction of A axis and N integer number of array elements 
15 are arranged within a spacing D h in a direction of B axis, 

1 to (N/2) th array elements in a direction of B axis are 
arranged a conventional rectangular array grid and (N/2)+l 
to N th array elements are arranged by shifting 1 to N/2 
array elements to the direction of A axis as much as D a 12 
20 and to the direction of B axis as much as D b X N/2. 

Fig. 2 is a diagram for showing a conventional array 
antenna having a triangle grid pattern. 

In the conventional array antenna having the triangle 
array grid, when M integer number of the antenna array 
25 elements are arranged to a direction A and N integer number 
of the arrays elements are arranged to a direction B, array 



elements of 1, 3, 5, (N-l) are arranged in the direction 
B first and then, array elements of 2, 4, 6, N th are 

arranged by shifting them as much as D a /2 to the direction 

A and as much as D h to the direction B. 

5 Fig. 3 is a diagram for illustrating a microstrip 

patch array antenna composed of sub arrays in accordance 
with a preferred embodiment of the present invention. That 
is, the antenna array grid pattern of the present invention 
has a plurality of 8X1 unit sub arrays. 
10 Inhere, the unit sub array element 22 is a form 

arranging a unit radiation element 21 as 8x1. Referring 
to Fig. 3, a spacing of unit sub elements 22 in A direction 
is D a . and the spacing of unit sub elements 22 in B 

direction is D r 

15 As shown in Fig. 3, the microstrip patch array 

antenna is divided by half based on a direction of B and 
one part of . divided microstrip patch array antenna is 
shifted in A direction as much as D a /2. 

Figs. 4A and 4B are graphs showing radiation pattern 

20 of a microstrip patch array antenna having an array pattern 
for suppressing side lobes in accordance with a preferred 
embodiment of the present invention and Figs. 5A and 5B are 
graphs for showing conventional radiation pattern of 
conventional microstrip path array antenna having a 

25 rectangular grid pattern. 

In other words, Fig. 4A and Fig. 5A show the 
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radiation pattern in the elevation direction and Fig, 4B 
and Fig. 5B shows the radiation pattern in the azimuth 
direction . 

At first, the radiation pattern in the elevation 
5 direction according to an electric beam scan angle of the 
microstrip patch array antenna having array structure 
suppressing side lobes in Fig, 4A has identical pattern of 
a microstrip patch array antenna having conventional 
triangle grid pattern. A range of . the electric beam scan 
10 angle is maximum ±35 degree of the elevation angle. 

The graph in Fig. 5A is the radiation pattern in the 
elevation direction according to the electric beam scan 
angle of the microstrip patch array antenna having 
conventional rectangular grid pattern in case, that the unit 
15 radiation. element 21 and the sub array element .22 in Fig. 3 
are used and the spacing between array elements . are 
identical. The range of beam scan angle is maximum ± 35 
degree of. the elevation angle. 

As mentioned above, there is not significant 
20 difference between two patterns in Fig. 4A and Fig. 5A. 
Hereinafter Fig. 4B and Fig. 5B is compared. 
The radiation pattern in the azimuth direction 
according to electric beam scan angle of the microstrip 
patch array antenna in Fig. 4B has identical pattern of a 
25 microstrip patch array antenna having conventional triangle 
grid pattern. A range of beam scan angle is maximum ±4 
degree of the azimuth angle. 



The graph in Fig. 5B shows the radiation pattern in 
the azimuth direction according to the electric beam scan 
angle of the micros trip patch array antenna having 
conventional rectangular grid pattern in case that unit 
5 radical element 21 and sub array element 22 in Fig. 3 are 
used and the spacing between array elements are identical. 
The beam scan angle range is maximum ± 4 degree of the 
azimuth angle. 

As mentioned above, the side lobes are significantly 
10 decreased comparing to the array antenna having the 
conventional rectangular grid pattern. 

For describing the present invention in more detail, 
the antenna array elements arranged followed by the 
conventional rectangular grid pattern is divided in half 
15. and spacing between the elements is D a /2 as only an example 

showing one of preferred embodiment of the present 
invention. Therefore, such conditions of spacing and 
division dose not limit the present invention and the 
number of division and a distance of spacing may be vary 

20 according to the embodiment of the present invention. 

Also, in the preferred embodiment of the present 
invention, "8 x 1" of unit sub arrays are used as only 
example for describing the present invention in detail. It 
may be predetermined and defined to any size of unit sub 

25 array for other embodiment of the present invention. 
Similarly, the present invention can be implemented by not 
only vertically, . but also horizontally dividing arranged 



antenna array elements in rectangular planar and vertically 
or horizontally shifting one of dividing portion of the 
arranged antenna array elements within a predetermined 
distance. 

5 As mentioned above, the present invention can reduce 

leakage of signal or prevent to receive undesired signal 
and to transmit signals to undesire direction by using the 
above mentioned array pattern instead of reducing a 
distance of spacing between antenna elements. 

10 Also, the present invention can simplify processes of 

manufacturing an active circuit of convention triangle grid 
pattern has non-continuous structure by utilizing a 
rectangular grid pattern. 

Furthermore, the present invention can be implemented 

15 by using a one radiation element as not only array element 
but also sub array element. As a result, manufacture 
process of the antenna array can be simplified. 

While the present invention has been described with 
respect to certain preferred embodiments, it will be 

20 apparent to those skilled in the art that various changes 
and modifications may be made without departing from the 
scope of the invention as defined in the following claims. 
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